In these proceedings we review the interplay between LHC searches for dark matter and direct detection experiments. For this purpose we consider two prime examples: the effective field theory (EFT) approach and the minimal supersymmetric standard model (MSSM). In the EFT scenario we show that for operators which do not enter directly direct detection at tree-level, but only via loop effects, LHC searches give complementary constraints. In the MSSM stop and Higgs exchange contribute to the direct detection amplitude. Therefore, LHC searches for supersymmetric particles and heavy Higgses place constraints on the same parameter space as direct detection.
Introduction
Establishing the microscopic nature of Dark Matter (DM) is one of the central, open questions in cosmology and particle physics. In the context of cold nonbaryonic DM, the prevailing paradigm is based on weakly interacting massive particles (WIMPs), and extensive theoretical and experimental resources have been devoted towards identifying viable candidates and developing methods to detect them.
One of the most studied WIMPs scenarios arises in the Minimal Supersymmetric Standard Model (MSSM), where an assumed R-parity ensures that the lightest superpartner (LSP) is a stable neutralino χ composed of bino, wino, and Higgsino eigenstates. The interactions between DM and the SM particles are mainly mediated by squark and Higgses in the case of bino like DM. However, it is also possible to study DM interactions with the SM particles in a model independent way by using an effective field theory approach in which the particles mediating the interactions are assumed to be heavy and are integrated out. A main strength of this approach is to provide model-independent relations among distinct null DM searches 1 . As different search strategies probe different energy scales, this separation of scales can have striking consequences when a connection between direct detection experiments and LHC searches is done. 
Effective Field Theory
For operators contributing directly to spin independent scattering, direct detection gives in general much better constraints than LHC searches. As was shown in Ref. 2, 3, 4, 5 there are cases in which operators which do not contribute to spin independent scattering at tree-level, but enter at the one-loop level. As in this case direct detection is loop suppressed, LHC searches can give competitive and complementary constraints. At dim-6 the operator
being the SM Higgs doublet and ← → D the covariant derivative) which then generates threshold corrections toχγ µ χq γ µ q entering spin independent direct detection 3 . The resulting bounds are shown in the left plot of Fig. 1 depicting that even though the contribution is loop suppressed, direct detection gives stronger bound unless DM is very light.
At dimension dim-7 a similar effect occurs for the operators O W =χχ W µν W µν involving electroweak field strength tensors. Again, this operator enters direct detection only via mixing and threshold correction 4 . The resulting bounds are shown in the right plot of Fig. 1 . In this case the collider bounds are in general stronger 6 , unless dark matter is quite heavy.
MSSM
Following Ref. 7 , we use naturalness as a guiding principle in order to study neutralino dark matter scattering in the MSSM (see also Ref. 8 for a recent analysis). In the left plot of Fig. 2 we show four simplified spectra which are increasingly natural (A to D). Interestingly, in all scenarios blind spots 9,10,11,12 with vanishing scattering cross section can occur. In the proximity of these blind spots isospin violation is enhanced, making a precise determination of the scalar couplings to nucleons crucial 13 . a In the case in which DM interactions are transmitted by the SM Higgs only, a blind spot occurs at M 1 + µs 2β = 0 as shown in the right plot of Fig. 2 . If we consider in addition the heavy CP-even Higgs H 0 (whose mass is nearly degenerate with the CP-odd Higgs A 0 ) the situation is more interesting, as we do not only have additional contributions to DM scattering but also get effects in b → sγ 15 and obtain bounds from LHC searches for A 0 → τ + τ − 16 whose interplay is shown in the left plot in Fig. 3 . The occurrence of a blind spot where the h 0 and the H 0 contributions cancel is possible. Interestingly, future LHC searches for A 0 → τ + τ − will be able to cover this region in parameter space which cannot be tested with direct detection.
The situation if in addition squarks of the third generation are included (the presence of a left-handed stop requires a left-handed sbottom as well due to SU (2) L gauge invariance) as dynamical degrees of freedom (scenario D) is shown in the right plot in Fig. 3 . Here the complementarity of LHC searches for stops and sbottoms with DM direct detection is illustrated as well as the effect in B s → µ + µ − which we calculated with SUSY FLAVOR 17 . Again, part of the region in the proximity of the blind spot which cannot be covered by direct detection is already ruled out by LHC searches whose sensitivity to high masses will significantly increase at the 14 TeV run.
Conclusions
In these proceedings we reviewed the interplay between DM direct detection, flavor, and LHC searches by highlighting two prime examples: First we considered the EFT approach. Here LHC searches give complementary constraints on operators which enter spin independent scattering only at the loop level. Second, we considered the MSSM where LHC searches for stops, sbottoms, and heavy Higgses place constraints on the parameter space which are complementary to flavor observables and direct detection. We identify regions in parameter space with blind spots which cannot be covered by direct detection, but can be covered by LHC searches.
a The same scalar couplings to the nucleon are also important for µ → e conversion in nuclei 14 . In the figures, the value of mA is increased for fixed tan β.
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